Introduction
The possibilities of preventing intra-ventricular/ sub-ependymal hemorrhage (IVH) are of greatest interest. Unfortunately only fragments are known of the pathogenesis [17, 18] . It has been pointed out that IVH is associated with gestational age, respiratory distress and vigorous resuscitation procedures. Only the latter is of any practical relevance to the clinician and calls for gentleness in handling and treatment of the very low birth weight infant (VLBW). Applying this gentleness in the obstetric management by way of delivering the very premature infant by cesarian section could conceivably contribute to the prevention of IVH.
Methods
The analysis includes all 152 VLBW infants admitted before 96 hours of age to the department of neonatology, Rigshospitalet, Copenhagen from October 1980 through March 1982. The diagnosis of IVH was made by autopsy in all infants who died and by ultrasound examination (US) in the survivors. The US was done through the anterior fontanelle by the authors using a 5 MHz Aloka mechanical sector scanner as described by LEVENE [13] . Ten infants were not examined as they were discharged within few days to a local hospital and they are therefore excluded from the analysis of association of method of delivery to IVH. In cases where IVH was diagnosed, US was repeated approximately weekly until discharge from the department. The surviving infants were classified according to the results of the series of US done as follow: 0) no IVH," 1) doubtful IVH not followed by ventricular dilatation, 2) IVH not followed by dilatation, 3) IVH followed by transient dilatation as judged from an increase in dimensions as well as a change in shape from slit-like to rounded, 4) IVH followed by dilatation which did not disappear, 5) IVH followed by dilatation and treated by ventriculo-peritoneal shunt. We found this classification more suited for the US than the conventional classification in grades 0-IV of PAPILE [15] developed for CT-scanning.
Tito clinical records from the first 96 hours of life were screened and the following data recorded: Birth weight; geslational age calculated from the last menstrual period checked by a clinical assessment of gestational age [6] ; neonatal asphyxia was considered present in case of APGAK score <3 at l min. or <7 at 5 min. or umbilical artery pH <7.00 or need for primary ventilation for more than 10 minutes after birth; arterial pH of less than 7.10, excluding the period immediately preceding death; arterial P C o 2 of nlore than 8.5 kPa; change of weight of more than 5% of birthweight in 24 hours; use of intubation and intermittent positive pressure ventilation. For infants born per vaginam and by cesarian section the birthweights and gestational ages were compared by the t-test. Association between *' method of delivery and all other variables was examined by two way classifications and tested by calculating the Chi-square corrected for continuity. according to method of delivery in Tab. II. In the group of infants delivered per vaginam IVH was more frequent (P<0.05, OR = 0.58) but also mean birthweight was lower, mean gestational age was lower and there were more immature infants than in the group of infants delivered by cesarian section. There was no difference in risk of death during admission, in use of intubation and ventilation nor in the indicators of neonatal homeostasis. As the two groups of infants differed in gestational age, which is known significantly to influence the risk of IVH, the material was stratified according to gestational age, which is shown in Tab. III. After correction for gestational age IVH remained less frequent in the infants delivered by cesarian 0.85** * calculated as the sum of the expected number of IVH in each GA-group on basis of the GA-specific rate of IVH. ** calculated as the weighted mean after linarization using log (OR) section but this did no longer reach statistical significance.
(x 2 = 0.65; P > 0.25).
In order to examine further the association between method of delivery and IVH stepwise, descending, multiple regression was carried out. The presence of IVH was taken as the dependant variable. Only 27% of the total variance could be explained by the complete set of explaining variables. Throughout the procedure GA remained the most significant explaining variable followed by ventilation. Cesarian section on its own could not clearly be demonstrated to be associated with a reduced incidence of IVH (0.1 > P > 0.05, one-tailed t-test). Exclusion of the 16 immature infants from the regression analysis did not change this finding. Thus, some of the reduced incidence of IVH observed in the group of infants delivered by cesarian section was due to a slightly higher gestational age. Furthermore most of the variation in outcome as regards IVH remains unexplained.
Discussion
The purpose of the present study was to examine whether use of cesarian section for delivery of the VLBW infant, irrespective of fetal presentation, can be expected to reduce the risk of IVH. This would be of immediate clinical relevance in a situation where the pathogenesis is only incompletely known.
US was introduced in our department early 1980 and was soon done routinely by the authors on all VLBW infants. Thus a consecutive series of infants with IVH diagnosed by a single criterion (excluding autopsy) was available for a cohort study. US by sector scanner through the anterior fontanelle has been accepted as a reliable method for detecting IVH [16] although results have been reported to be equivocal in a small number of infants [14] . Classification of increases in density in the region of the head of the caudate appears to be the most important weakness of the US. KOSMETATOS reports a statistical significant effect of mode of delivery through a multiple regression analysis [12] . The timing of IVH within the first day of life in the majority of cases [4] points at causal factors operating during labor, delivery and the first few hours of life. A pathogenetical model involving changes in cardio-respiratory function, changes in blood pressure and cerebral blood flow as well as a result of an impaired autoregulation has been commonly proposed [17, 18] . A close timerelationship of IVH to pneumothorax with profound changes in systemic hemodynamics has recently been reported [10] . It is straightforward to associate the much more common occurrence of IVH in the first day of life to the stress of delivery. Cesarian section aiming at minimizing physical and anoxic trauma could well be expected to reduce the risk of these early hemorrhages. On the other hand cesarian section carries an increased risk of respiratory distress [11] which is a predisposing factor for IVH, eventually later than the first day of life. Unfortunately our US were not sufficiently frequent to allow a timing of the IVH.
A controlled, ramdomized, clinical study testing the effect of mode of delivery would be very useful. But such a study would be difficult to carry through, as a minimum of 80 infants would be required in each group to detect a reduction of risk by 50%. To carry out a randomization procedure in the swiftly changing clinical setting of imminent premature labor or delivery would be very demanding if not impossible.
We therefore believe that clinicians will have to do with indirect evidence as that presented and reviewed here and we find that it points at liberal use of cesarian section for the delivery of the VLBW infant regardless of fetal presentation.
Summary
One hundred and fifty-two infants with birthweight < 1500g admitted consecutively to a tertiary NICU are reported. Autopsy was done in all 29 infants who died, IVH was present in 13. Ultrasound scanning through the anterior fontanelle was done in 113 survivors; IVH was found in 42. Ninety-eight infants were delivered by cesarian section and IVH was less frequent in these infants: 28/91 compared to 27/51 in the infants delivered per vaginam. (Odds ratio = 0.58, P < 0.05). Gestational age was higher (30.5 ± 2.5 weeks) in the infants delivered by cesarian section than in the infants delivered per vaginam (28.5 ± 2.4 weeks). After correction for difference in gestational age the trend consistently showed reduced incidence of IVH after cesarian section (odds ratio = 0,85) but the difference did no longer achieve statistical significance. Information on neonatal asphyxia, intermittent positive pressure ventilation, acidosis, hypercarbia and rapid change of weight during the first 96 hours of life was collected from clinical records. A multiple regression analysis showed increased risk of IVH with low gestational age and with use of intermittent positive pressure ventilation. The effect of cesarian section was only sub-significant (0.1 >p>0.05: one-tailed t-test). The results of 7 previous reports on the association between method of delivery and IVH are reviewed (Tab. IV); in all but one the risk of IVH was reduced after cesarian section although in no case the difference did reach statistical significance. The problem of achieving comparability between groups of infants delivered by cesarian section and per vaginam are discussed as a controlled randomized study can be considered as impractical. The recent reports of very early occurrence of IVH in a majority of cases points at stress during delivery to be an important causal factor. This is further suggested by the proposed pathogenesis of IVH involving changes of blood-gases, blood pressure and of loss of autoregulation of cerebral blood flow. We conclude that the available evidence indicate liberal use of cesarian section for the delivery of the very low birth weight infant regardless of foetal presentation.
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